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ABSTRACT

Age and growth characieristiics were establishes by ansiyzing measule-
ments from 1,0L7 scale samples collected from Flathead Lake during the 1973
growing season. 4An insignificant degres of overliap in the size range between
age classes allowsd sepavation on size sione. Growth comparisons were mads
between the 1972 and 1973 growing meszons. Three year oid kokanss dominsted
the mature figh during the 1973 season. Variability of the dominant ags

o o
gﬁ@@@ within the spswning populations was noted. 2ize and age of maburity
of kokanee resrad 1n hatcheyy aguarium were measured,

BACEGROUND

Plathesd ILeke, in northwest Montana, iz the stete’s largest and one of
the most imporiant fishing lskes. This large lake containg 20 figh species.
¥nowledge Gf their habiis and the relationship beiwsen specieg is essential

i E
in managing the zas&er*es resource. beterminstion of the age of fish is
important becausge 1t 1z basic o assessing intre- and inter-specific relatione
ships., Age determination, in conjunction with length ané weight, relates %o
prodoctivity.

Aze snd growih studies have peen limited on this lzke because of 1ts
large size and grest depth and the dlfficulty of obltaining adsgquate soale
gamples, The vecent fish sempling prﬂgr&m% 19671970, and the development
of =z new experimental purse seine have provided aceguste numbers and size

=leotion of fish ang, in turn, Sbﬁlﬁ pamples for ags L i
several mpecies of figh, particularly the kokanse.
ORJECTIVES
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1972 kokanee growth analysis. Calcoulated lengths st ammulus formetion were
derived from the body-scale relstionship computed from the combined totsls
of 1572 and 1973 body-scale measurements.

FINDINGS
Kokanes Growhth
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data was adviesed by statisbtical programmer ¥Mr, Burwell Gooch, Deparitment of
Administration, Helena, Monians.

The combined data yielded a value of the co-efficient of varistion "ov
of 0.9880, which suggests an even styonger degree of linearity than established
auring the 1972 analvsis.

the combined 1972-7% measurensnts
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goale radius were plotted as shown in Figure
enting the calculatsd egquation. o 18
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ine. Buch a slight difference in linss 414 no
e than IZmm when couparing scals radius

bs of fiah EQFgﬁhs Tound in Flathesd laks,
vceh gimilarity, would be comparable without
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7 Growth incremenis were calculated by age group, sex and siate of maturity
{(Table 1}, BState of maturity was sstablished by examining gonadal tissues and
determining whethsr the [isb would or would not spawn during the 19 573 seagon.
The presentation of the data in these catagories allows comparisen of growth
for different pericds for any specific age and also provides data on $33? the
game age that would mature at different rates,

The growth pattems of the age groups of mature and non-maturing fish,
for sges 2 yesars and oider, were the same during 1972 as was found during
1972 analysis. i.e., non-maturing figh of the same =ge were smaller than
those that would spawn that particular season,

‘”“i 4y

The average incremente of growth, sexes and siages of maturity combinsd,
e ] i

for ages one mp“ﬁ&g% four were: 111, 82, 50, and 3mm, e pectively,
Forty percernt of a dypical salmeon growth waaig ceour during the first year
of life, 30 percent the gecond, 18 percent the third and 12 percent the

The degrese of overlan in toisl 1 cﬁg h between adjacent age groups in
1973 (Figure 1) was more significant than experienced é&riﬂg the 1972 zrow-
ing sesson, Tﬁe increased grevﬁﬁ Cf ihg wo vear old salmon during 1973

cur vear old salmon
ar@&gﬁb Zhﬁ aize r@ﬁgea of the age g?eups much olo han the previous year
however, age groups could 11 be distinguished by size alone.

Age at maturily was kokanee (Table 2). fThree year
1d 5&12@? cormprissd the & of the mature fisgh, 72.6 percent.
Fsur year oid salmon made up the bulk of the remainder with 26.0 percent.
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i igh., Ag stabed previcusly, ¥
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¢ total number snd femals kokenee in
sach age class conzidered mature an arceniagze of the maturs
figh in indivudusl age classes, Flathead Lalke, May - August, 1873
Males Fenmaieg Combined
% of % of % of
ige % total % total % total
Class Matare Mature Mature Mature Mature Mature
IT+ 3.6 1. RS 1.6 3.6 1ol
1T+ B3 7.3 75.2 8GO0 71.7 72.6
R 83,3 31, 83.% 18,] 91,7 26,0
100,06 0.0 100.G

sges thres and four shared doninance with § .9 and L5.9 percent of the spawrn-
ern, respectively. Age groups two and five are fouwnd in the spawning popula-
tiong bult rarely vepresent more than 0.0 percent of the mature fisgh, col~
lectively.

The gex tic of males %o Temales duxing the 1973 szsamon was alightly
more with 1.0 male to 0.7 females; this ratio ism ﬁemyawﬁé to 0.6 and 0.5
Temales per male during 1977 snd 1977 seasons, respechively,

4 Best lot of approximately 200 kokenes wag raised Lo m@%arzﬁj in = glass
front aguarium ingide the hatchery bulldings at the Flathead Lake Salmon
Hatchery near Scomers, Monians. The rsaring teank measured i feet wide, 18
feet long snd 3 feet deep and recelved water from the halchery spring supply
whose speasonal temperature varies betwsen 389 4o BBO ®,

J
&

o

The Tish were vandomly selecied from a mized lod of produstion eges
obtained from Wnitefish Lake, Flathead Laks mﬂ@ Mchonald Creek spawning aress.
The sggs were baken during Hovember of 1970 and heished April 1, 1977. The
fish remained in the production lot until June 17, 1971 when they were separ-
ated and placed in the aguariuvm. They were fed duy commewoial pelleied food,

In June, 1971, the fish ranged in size from 35 to LOomm{1.l to 1.4 inches)
T.l. when placed in the aguarium. The lot was not checked agsin until July
13, when 80 specimens were checked for length and sexual maturity. The
figh, now two years old, vanged in size from 2090 o 328am (8.2 %o 12.9
inches). The group averaged 272mm {(10.7 inches) with the size of malss and
females sinilar. Detersirnsliion of maturiity was ﬁvﬁ& by checking the gonad
develcopmend: 90.9 percent ol the maleg and 70.7 parcent of the females ware
congidered mature and would spawn that fail.

On December 13, 1973, 52 kokanee were taken from the aguarium and checked
for length and maturity. The figh, now II+ (twe years old), had lived through

=



three growing seasons, ranged in size from 204 U

8] ¥ iit]
and reached a maximum weight of 567 grams {1.90 pounds)

£ ,ga

. g}, The fish now
showing sexual dimoxphism sveraged 3L3me (13.5 inches) for males and 1Y mm
2 - 5 o - - P 5 T e
(12.5 inches) for females. A1l fish takern on this data were sexuslly maturve

and would have gpawned.

Combining the kokenee checked in July with those checked in Decenber,
the percentage of mature salmon was U5.3 for males snd 82.1 for female
These fish would have spawned during the 1973 spawning seas
anmati,

Nine kokanee were left In the aguariom and showed no signs of dimor-
phigm or maturing that season. These fisgh would spawn during the 197L season
at age three,

ze oI the two year old salmon resred in the aquarium on 4

od was conpiderahly larger Than the ftwo vear old salmon from 4
Llake, The tank-reared salmon during July ranged from 209 4o 32lmm (8,
12.7 inches) le lake-rearved fish ranged from 190 to 267mm (7.5 to 1
inches).

It is recommended that the assesgments of the growth characteristics
from kokanee scale collechions be continued z third and final year. The
additional time ig needed o measure anmusl growth varisitions and to eshabe
lish sres differences and ailows compariscons of growth patberns of figh from
bilxth o death. This informstion ls basic bo the Tinsl sssesmuent of mor-
tallty rates, abundasncs, digtribuition and habitat reguirements.

LITERATURE CITED

el

Lakte - Kokanee. Progress Hepori, Montans Deparitment of
F=30-B-T, Job I=b, Multilith.

Banzel, Delans A. 197L. Age and growth analysis of fish
.

Mogher, Kenneth H, 1969. Identification of Pacific salmon and steelh

P
trout by scale characteristics. U.S. Dept. Int. USFEEWl. BPur. of Jomm.
Fish Dir. 317.

Prepared by:  Delsno 4. Hanzel

Tate: Sepitember 17, 197




